Pregnant squamate reptiles (i.e. lizards and snakes) often maintain higher and more stable body temperatures than their nonpregnant conspecifics, and this maternal thermophily enhances developmental rate and can lead to increased offspring quality. However, it is unclear when this behaviour evolved relative to the evolution of viviparity. A preadaptation hypothesis suggests that maternal thermophily was a preadaptation to viviparity. Oviparous squamates are unique among oviparous reptiles for generally retaining their eggs until the embryos achieve one fourth of their development. As a result, maternal thermophily by gravid squamates may provide the same thermoregulatory benefits, at least during early development, that have been associated with viviparity. Thus, the evolution of viviparity in squamates may reflect an expanded duration of a pre-existing maternal thermoregulatory behaviour. Despite its evolutionary relevance, thermoregulation during gravidity in oviparous squamates has not yet been explored in depth. In the present study, we examined whether gravidity was associated with thermoregulatory changes in the oviparous children's python, Antaresia childreni. First, we discovered that, compared to most snakes, A. childreni is at an advanced stage of embryonic development at oviposition. Second, using surgically implanted temperature loggers, we detected a significant influence of reproductive status on thermoregulation. Reproductive females maintained higher and less variable body temperatures than nonreproductive females and this difference was most pronounced during the last 3 weeks of gravidity. Overall, these results highlight the continuum between oviparity and viviparity in squamate reptiles and emphasize the importance of thermal control of early embryonic development independent of reproductive mode.
INTRODUCTION
Temperature affects the dynamics of all biochemical processes and thereby influences many facets of an organism's life (Huey & Kingsolver, 1989; Hochachka & Somero, 2004) . Such influences begin during embryogenesis, a crucial period of development (Farmer, 2000) . Eggs of oviparous vertebrates are particularly vulnerable to environmental temperatures, and temperature can affect the developmental rate, hatching success, offspring phenotype, physiology, and behaviour (Burger & Zappalorti, 1988; Deeming & Ferguson, 1991; Shine, Elphick & Harlow, 1997; Laugen et al., 2003; Martell, Kieffer & Trippel, 2005; Watkins & Vraspir, 2006) . Comparable effects have been demonstrated in viviparous reptiles and mammals despite the thermal buffering provided by viviparity (Lewis, 1993; Farmer, 2000; Faurie, Mitchell & Laburn, 2001) . Taken together, these findingsbecause of immediate effects, but also for long-lasting consequences on individual growth, developmental stability, and fitness (Elphick & Shine, 1998; O'Steen, 1998; Lindström, 1999; Farmer, 2000; Lumma & Clutton-Brock, 2002; Shine, 2004a) .
In this context, vertebrates have developed a wide diversity of parental strategies to reduce a potentially deleterious environmental impact on their progeny. Among endotherms, high basal metabolic rates and the associated thermogenesis permit maintenance of high body temperatures, and physiological changes during the period of embryonic development reduce deviation in fetal body temperature (Scribner & Wynneedwards, 1994; Farmer, 2000; Laburn et al., 2002) . Similarly, a variety of heterothermic mammals and birds display a marked shift in metabolic rate and body temperature (i.e. higher and less variable body temperature) tightly linked to embryo development (Farmer, 2000) .
Although ectothermic vertebrates produce negligible metabolic heat, they also promote thermal regulation of their developing offspring, most notably through temperature-based selection of nest sites and behavioural thermoregulation (Shine & Harlow, 1996; Farmer, 2000) . The reproductive mode also influences the degree to which females regulate the developmental environment of their offspring. Squamates reptiles (lizards and snakes) are characterized by a continuum between oviparity and viviparity (Shine, 1983) . Viviparity within this group has evolved on more than 100 occasions (Shine, 1985) , and the selective force responsible for these repeated transitions is probably linked to an improved control of developmental conditions (Shine, 1995 (Shine, , 2004b . Behavioural thermoregulation by the female buffers offspring developing in the oviduct from environmental fluctuation (Schwarzkopf & Shine, 1991; Tu & Hutchison, 1994; Charland, 1995; Shine, 1995; Rock, Andrews & Cree, 2000; Chiaraviglio, 2006) . Ectotherms are also capable of physiological thermoregulation notably through changes in heat transfer (Seebacher, 2000; Labra, Soto-Gamboa & Bozinovic, 2001 ) and such mechanisms may contribute to the maintenance of an appropriate thermal environment (Labra et al., 2001; Labra & Bozinovic, 2002) .
Although the discussion of maternal thermoregulation and its resulting benefits is often restricted to viviparous species, oviparous squamates may provide similar care to the embryos for at least part of development. Oviparous squamates are particular among reptiles in that at least one fourth of embryo development is completed in the oviduct prior to oviposition (Shine, 1983; Blackburn, 1985; Andrews, 2004) . Such intraoviductal development may allow oviparous squamates to behaviourally regulate the thermal conditions experienced by the embryos during early development. Shine (2006) recently proposed a preadaptation hypothesis, according to which modified maternal thermoregulation observed in viviparous species would be an extension of a pre-existing behaviour in oviparous species. An experimental study on a scincid lizard suggests that maternal thermophily before oviposition influences the developmental rate as well as the phenotypic traits of offspring (Shine, 2006) .
Despite its relevance, maternal thermoregulation in gravid oviparous squamates, and notably snakes, has attracted limited scientific evaluation (Shine, 2004a) . Pythons are oviparous snakes that show distinct thermoregulatory behaviour before oviposition, where gravid females bask more frequently (Shine & Madsen, 1996) and periodically adopt an 'inverted' basking position (Ross & Marzec, 1990; Shine, 2004a) . Hence, pythons provide a valuable opportunity to examine the thermal impact of gravidity in oviparous snakes. In the present study, we examined the extent of preoviposition embryonic development and the influence of gravidity on thermoregulation in the children's python (Antaresia childreni, Gray, 1842). We hypothesized that A. childreni has significant embryonic development prior to oviposition and that females would maintain higher and more stable body temperatures when gravid compared to the nonreproductive state.
MATERIAL AND METHODS

MODEL SPECIES AND MAINTENANCE
Antaresia childreni, is a medium-sized (up to 1200 mm snout-vent length, 600 g body mass), nonvenomous, constricting snake that inhabits rocky areas in northern Australia from Kimberley, Western Australia, to the eastern Gulf of Carpentaria, Queensland (Wilson & Swan, 2003) . Oviposition occurs towards the end of the dry season (July to August, Austral winter) when ambient conditions are relatively cool and dry. When gravid, A. childreni display a specialized inverted thermoregulatory behaviour prior to oviposition both in natural situations (Ross & Marzec, 1990) and captivity (D. DeNardo & O. Lourdais, pers. observ.) . This posture is generally restricted to the posterior half of the body where the developing eggs are located. Clutch size is 3-12 with a mean of 6.5 (N = 4; Shine & Slip, 1990) . After oviposition, females brood their eggs but are not facultatively endothermic.
The snakes in our study (49 females, plus 11 males used for breeding) are part of a long-term captive snake colony. Snakes were housed individually in cages (91 ¥ 71 ¥ 46 cm). The room was maintained at 25°C under an LD 12 : 12 h photoperiod. Permanent access to supplemental heat was provided using a subsurface heating element (Flexwatt, Flexwatt Corp.) below one end of each cage. The resulting thermal gradient was 26-42°C. Water was available ad libitum in bowls, and snakes were fed mice (mean mass = 20 g) once every 2-4 weeks.
The adult snakes were cooled for 2 months (December to January) in a temperature-controlled room applying a 6 : 18 h daily temperature cycle of 25 : 15°C. In early February, 2004, each female was surgically implanted with a miniature temperature data logger (Thermochron iButtons, Maxim). Loggers were programmed to sample temperature hourly and then coated with Plasti-Dip (PDI Inc.). Each snake was anaesthetized using isoflurane and the skin was locally disinfected using betadine. An approximately 1.5 cm ventro-lateral incision was made through the skin and body wall, and the logger was sutured in place caudal to the gall bladder (approximating the future location of the most cranial egg). The incision was closed with everting mattress sutures (3-0 Vicryl, Ethicon), and recovery from anaesthesia was relatively rapid (< 30 min).
Mating occurred from mid-February to midMarch and ultrasonography (Concept MCV, Dynamic Imaging) was used periodically to assess reproductive status. Twenty-one females commenced vitellogenesis (follicle size > 15 mm) and subsequently laid eggs between early April and mid-June 2004. In six other females, nonvitellogenic follicles were initially detected (< 10 mm) but vitellogenesis never occurred. For the remaining 22 females, no follicles were ever detected. Reproductive females typically refuse to feed after the cooling period. Thus, for consistency, we did not provide food to any of the snakes during the period between wintering and oviposition. The six females that stopped vitellogenesis and five others that produced only undeveloped ova were excluded from the analysis.
As reproductive stage (e.g. vitellogenic versus gravid) may affect maternal thermoregulation for different proximate reasons (e.g. energy allocation to follicular growth versus embryonic development), we aimed to assess thermoregulation during reproductive activity in general and gravidity (i.e. the presence of intraoviductal eggs) specifically. Unfortunately, the date of ovulation is difficult to determine consistently in snakes. However, in many snakes, an ecdysis occurs prior to oviposition. This 'prelaying shed', as it is commonly called, occurs approximately 1 week before oviposition in colubrid snake (Markel, 1990) , but somewhat sooner in pythons (3-4 weeks preoviposition in A. childreni, Fyfe & Green, 2004) . Ultrasonography indicated that postshedding reproductive pythons were always gravid (D. DeNardo & O. Lourdais, pers. observ.). Thus, although we could not identify the exact date of ovulation, date of ecdysis was used as a simple indicator of gravidity and temperature data obtained after shedding provided thermal data specific to gravidity.
VARIABLES EXAMINED
Embryo characteristics at oviposition
The range of embryonic development at oviposition is considerable among oviparous squamates (Andrews, 2004) . Therefore, to ascertain the relevance of any thermoregulatory change during gravidity to embryonic development, we determined the embryonic stage at oviposition. We collected three eggs (one each from three different females) shortly after oviposition (< 6 h), fixed the embryos in 90% ethanol, and determined their embryonic stage using the classification of Hubert & Dufaure (1968) .
Thermoregulatory behaviour
Although the significance of the inverted basking behaviour remains unstudied, this behaviour likely provides a thermoregulatory benefit. We estimated the frequency of inverted basking by recording the position of each snake in its cage for 40 days starting at the end of the mating season. Behavioural observations were conducted only once daily and concomitantly to cage cleaning to minimize disturbance. Observations were equally distributed between mornings and afternoons (10.00 h and 16.00 h, respectively). Snakes were classified as 'inverted basking' if they were found above the heat source in an inverted position.
Body temperature (T b)
We compared Tb profiles of the 16 reproductive females with a group of 13 randomly selected nonreproductive females housed under the same conditions. For reproductive females, oviposition date was established as day 0, and we examined the recorded temperature for the 60 days preceding day 0. However, four reproductive females were used in another experiment and, for those individuals, the first third of the T b records were not available. For nonreproductive females, we used a period of 60 consecutive days that coincided with the dates used for the reproductive females.
From these data sets, we calculated the mean daily Tb for the 60 consecutive days for each individual. Because mean values alone do not provide ample information to assess the efficiency with which ectotherms regulate their Tb, we also considered two derived variables to assess within female and among female variation in Tb. First, we determined the extent of within-female daily Tb variation by examining Tb standard deviation (SD) calculated for each day THERMOREGULATION IN GRAVID PYTHONS 501 and each female. Second, to measure the influence of reproductive status on interfemale variation in Tb, we calculated the absolute deviation between the individual mean daily Tb and the grand mean of daily Tb of the group of females sharing the same reproductive status. As the 60 days of data includes a period during which the females were vitellogenic and a period when they were gravid, we also examined mean daily Tb, daily Tb variation, and interfemale Tb variation restricting the data to the period between ecdysis and oviposition (i.e. including only days when the females were gravid) in reproductive females.
STATISTICAL ANALYSIS
All statistical analysis were performed using JMP (version 5.1, SAS Institute). Body temperatures were recorded hourly and synchronously for all individuals. We calculated mean Tb values and related variables for each day and each individual. First, we examined the influence of reproductive status on temperature profiles using univariate repeated measure analysis of variance (ANOVA) procedures treating reproductive status as the fixed factor, day as the repeated factor, and mean daily T b, Tb SD, or interfemale Tb variation as the dependent variables. For these analyses, we included only individuals with the complete 60-day period of successive temperature records (12 reproductive and 13 nonreproductive females). Univariate repeated measures ANOVA assumes that the changes across levels (intervals among measurements in this study) are uncorrelated across subjects. The sphericity assumption was always tested, but no violations were detected in our repeated measures tests (Mauchley's sphericity tests, P > 0.5).
The influence of gravidity was later analysed using a mixed model analysis and treating individual identity as a random factor to control for pseudo-replication. We used a restricted maximum likelihood (REML) procedure (Patterson & Thompson, 1971 ). This method is appropriate because it balances the information on each individual level (multiple contributions) with the information on the variances across levels (fixed factors). Considering temperature records obtained after ecdysis in reproductive females, we compared the 16 gravid (i.e. postecdysis) with the 13 nonreproductive females treating reproductive status as the fixed factor and mean daily T b (or alternate test variable) as the dependant variable. Finally, restricting the analysis to the 12 reproductive females with the complete 60-day period, we tested the influence of ecdysis status on Tb treating ecdysis status as a fixed factor. Unless otherwise stated, values are reported as mean ± SD.
RESULTS
EMBRYO CHARACTERISTICS AT OVIPOSITION
In each of the three eggs dissected at oviposition, we found embryos with characteristics that corresponded to stage 35 of Hubert & Dufaure (1968) . Notable characteristics included pigmented eyes, well-defined lower jaws, and five distinct spires on the tail (Fig. 1) .
BASKING BEHAVIOUR
A total of 103 'inverted basking' events were recorded during the 40 days of examination. A greater proportion of reproductive snakes (21 of 21 females) showed this behaviour compared to nonreproductive snakes (seven of 28 females, Yates corrected chisquare = 18.38, P = 0.001). Reproductive females had 95 total inverted basking events while nonreproductive females had only eight. Among reproductive females, inverted basking records were more frequent after than before ecdysis (65 versus 30 observations).
INFLUENCE OF REPRODUCTIVE STATUS ON TB
Reproductive and nonreproductive females differed in their mean Tb over the 60 days with a progressive increase in mean Tb observed for reproductive females but not for nonreproductive females (Table 1, Fig. 2) . Consistently, we found a strong relationship between mean daily Tb and date among reproductive females (R 2 = 0.87, F1,59 = 4098.01, P < 0.001) but not among nonreproductive females (R 2 = 0.02, F1,59 = 1.21, P = 0.27). Overall, reproductive females maintained Figure 1 . Photograph of an Antaresia childreni egg opened shortly after oviposition (< 3 h). The embryo was lying on its left side in a polar position. The eyes are pigmented, the lower jaws are well-defined, and the tail shows five distinct spires. The dark branches below the intact shell correspond to the circulatory network of the chorio-allantoic membranes. significantly higher mean daily Tb than nonreproductive females (30.44 ± 1.39 versus 28.69 ± 1.72°C, F1,23 = 45.28, P < 0.0001, repeated measure ANOVA; Table 1 ). Reproductive females also showed less daily Tb variation than did nonreproductive females (mean values 1.46 ± 0.53 versus 1.91 ± 0.78°C, coefficients of variation: 4.7 versus 6.6%, F1,23 = 14.86, P = 0.001, repeated measure ANOVA; Table 1 ). We also found a significant interaction between day and reproductive status (Table 1) , reflecting a progressive decrease in a female's daily Tb variation over time among reproductive females (R 2 = -0.87, F1,59 = 409.00, P < 0.001) but not among nonreproductive females (R 2 = 0.006, F1,59 = 0.35, P = 0.55). We found a strong negative relationship between mean daily Tb and daily Tb variation in reproductive females (R 2 = 0.57, F1,59 = 81.99, P = 0.0001), illustrating that the increase in mean Tb over time was linked to the decrease in daily Tb variation. Finally, the mean interfemale Tb variation was lower among reproductive females (mean values 0.85 ± 0.72 versus 1.28 ± 1.07°C, F1,23 = 16,67, P = 0.0004; same procedure as above).
INFLUENCE OF GRAVIDITY ON TB
The difference between reproductive and nonreproductive snakes in mean daily Tb and daily Tb variation was more pronounced when restricting the analysis to the postecdysis period for reproductive females. Gravid females maintained higher mean daily Tb (F1,27 = 95,75, P < 0.0001, REML procedure, status as a fixed factor and individual identity as a random factor; Fig. 3 ) and regulated their Tb with a smaller daily variation (coefficients of variation: 4.1 versus 6.6%, F1,27 = 25.54, P < 0.0001, same procedure as above; Fig. 4 ) than nonreproductive females.
Considering the 12 reproductive females with the complete 60-day period of records, we found that mean Tb was significantly higher after shedding (31.28 ± 0.93 versus 29.89 ± 1.36°C, F1,11 = 275.65, P < 0.001, REML procedure using shedding status as a fixed factor and individual identity as a random factor). In addition, the mean daily Tb variation was significantly lower after shedding (mean values 1.29 ± 0.44 versus 1.57 ± 0.56°C, coefficients of variation: 4.1 versus 5.2%, F1,11 = 51.16, P < 0.001, same procedure as above), as was the interfemale Tb variation (mean values 0.71 ± 0.51 versus 0.95 ± 0.81°C, F1,15 = 20.31, P < 0.001 same procedure as above).
RELATION BETWEEN ECDYSIS, OVIPOSITION, AND TB
Ecdysis occurred on average 23.1 ± 2.6 days before oviposition with values in the range 19-29 days. Significant interindividual variation was detected in mean Tb maintained between ecdysis and oviposition (ANOVA, F1,15 = 21.64, P < 0.001), and mean Tb during this period was inversely related to the ecdysisoviposition interval (R 2 = 0.60, F = 21.39, N = 16, P < 0.001; Fig. 5 ).
DISCUSSION
The aim of the present study was to test the prediction that, in an oviparous squamate, embryonic development prior to oviposition should influence maternal thermoregulation (Shine, 2006) . Despite its evolutionary relevance, thermoregulation during gravidity in oviparous squamates has received only limited scientific attention (Labra & Bozinovic, 2002; Shine, 2004a) . Studies on the Montpellier snake (Malpolon monspessulanus; Blazquez, 1995) and the black rat snake (Elaphe obsoleta; Blouin-Demers & Weatherhead, 2001a) reported higher temperatures in gravid females than nongravid females. By contrast, a recent study on grass snakes (Natrix natrix) reported more variable temperatures in gravid compared to nongravid snakes (Isaac & Gregory, 2004) . One major complication with previous studies is the lack of information on reproductive stage at the time of temperature measurements. This element is critical because thermal requirements of folliculogenesis (egg formation) and embryonic development likely differ.
To further assess the impact of gravidity on thermoregulation in oviparous squamates, we combined the examination of embryos at oviposition, behavioural observations, and T b pattern analyses. This approach first indicates that a significant fraction of A. childreni development occurs in the oviduct. Second, we found that gravidity strongly influences thermoregulation with reproductive females maintaining higher and less variable Tb. Overall, our results are comparable to those obtained during pregnancy in many viviparous squamates, which show an increase in basking activities (Schwarzkopf & Shine, 1991) combined with elevated Tb (Dauf & Andrews, 1993; Charland, 1995; Rock et al., 2000) and more precise thermoregulation in gravid females (Gier, Wallace & Ingermann, 1989; Charland & Gregory, 1990; Graves & Duvall, 1993; Tu & Hutchison, 1994; Brown & Weatherhead, 2000; Rock, Cree & Andrews, 2002; Ka, Thompson & Seebacher, 2006; Webb, Shine & Christian, 2006 in lizards (Mathies & Andrews, 1997; Andrews, DelaCruz & SantaCruz, 1997; Le Galliard, Le Bris & Clobert, 2003) . These results suggest different thermal requirements for adult activity and embryo development and possibly reflect higher preferred body temperatures in lizards (Lillywhite, 1987) that would be less compatible with incubation requirements. Despite this variation, evidence for more precise maternal thermoregulation also exits for species with lower thermal preference during pregnancy (Mathies & Andrews, 1997) . Overall, the present study suggests that regulating thermal conditions of development is important from the onset of embryonic life regardless of reproductive mode, supporting Shine's (2006) preadaptive hypothesis for maternal thermophily. Below, we consider in more detail the reproductive characteristics that we have documented in A. childreni.
Examination of freshly oviposited eggs revealed an extended period of oviductal embryo development. Although most squamates lay eggs at approximately stage 30 and rarely beyond stage 32-33 (Shine, 1983; Blackburn, 1985; Radder, Shanbag & Saidapur, 1998; Andrews & Mathies, 2000) , the results of the present study suggest further intraoviductal development in A. childreni until stage 35. This stage corresponds with major changes in embryonic physiology with an exponential increase in body mass and oxygen requirements (Andrews & Mathies, 2000; Andrews, 2002) . Extended oviductal development may be true for other members of pythons (Shine, 1983) , but further study is needed to determine the generality of this phenomenon and the selective pressure involved (Shine & Thompson, 2006) . Extended egg retention can also occur in response to unfavourable laying sites and/or stress induced by captive conditions (Radder et al., 1998; Shanbhag, Saidapur & Radder, 2003) . However, we doubt that egg retention was pathological in the present study for at least two reasons: (1) the snakes used in the present study were part of a long-term captive colony in which breeding conditions have been well-established and (2) maternal brooding behaviour in pythons effectively buffers the developmental environment from ambient conditions (Lourdais, Hoffman & DeNardo, 2007) . We also found that oviposition in A. childreni occurs much later after ecdysis (19-29 days; average = 23.1 days) than it does in colubrid snakes (approximately 1 week; Markel, 1990) . This extended ecdysis-tooviposition interval may reflect the time required for the further embryonic development seen in A. childreni. However, such an explanation would rely on the preoviposition ecdysis occurring at some common and relatively fixed stage of the reproductive cycle. Unfortunately, data on the timing (or purpose) of the preoviposition ecdysis relative to female reproductive physiology are lacking. Interestingly, however, we found a significant inverse relationship between the ecdysis-to-oviposition duration and the mean T b during that period (Fig. 5) . Clearly, more work is needed to examine this interesting relationship and its functional significance, if any. Nevertheless, these preliminary results suggest a proximate influence of maternal Tb on the rate of embryo development in the oviduct as observed in viviparous species (Naulleau, 1986; Shine & Harlow, 1993; Lourdais et al., 2002 Lourdais et al., , 2004 . The fact that all females were gravid at the time of ecdysis provides a minimal duration of intraoviductal gestation. Considering that the postoviposition incubation time at 31°C is 48 days on average, (O. Lourdais, unpubl. data), we know that a significant portion (i.e. at least 30%) of developmental time occurs in the oviduct.
Overall, the thermoregulatory changes that we report in gravid A. childreni are comparable in many ways to the results obtained in a variety of viviparous squamates (Tu & Hutchison, 1994; Charland, 1995; Shine, 2004a) . In addition, our study clearly supports the existence of precise thermoregulation during early development because gravid females regulated their T b with lower daily and interindividual variation compared to nonreproductive females. Although the present study was conducted in captivity, our behavioural results are ecologically relevant. Modified basking activity during embryo development is consistent with field observations in this species and others, including the water python (Liasis fuscus; Shine & Madsen, 1996) and black rat snake (E. obsoleta; Blouin-Demers & Weatherhead, 2001b) . The evolution of reptilian viviparity and altered thermoregulatory behaviour during pregnancy is presumably linked to the fitness benefit derived from a better control of the thermal conditions experienced by the embryo (Shine, 1991 (Shine, , 1995 . By maintaining high and, perhaps more importantly, stable T b, the pregnant female can optimize developmental conditions and influence offspring phenotypes and fitness (Shine & Harlow, 1993 Shine, 1995; Waspra, 2000; O'Donnell & Arnold, 2005; Web et al., 2006) . The results of the present study thereby support Shine's (2006) recent preadaptation hypothesis, which suggests that maternal thermoregulation may be a pre-existing trait in oviparous forms and that the transition from oviparity to viviparity in squamates may have favoured the extension of this pre-existing trait instead of imposing a major modification in maternal behaviour. Further studies are now required to examine experimentally the functional significance of thermoregulation early in embryonic development and specialized behaviours, such as inverted basking.
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Interestingly, pythons are unique in showing complex parental care of their eggs, with females coiling tightly around the clutch after oviposition (Shine, 2004a; Somma, 2003) . The costs of egg attendance encompass or even bypass those associated with viviparity (Shine, 1984) and thus it might be predicted that a transition to viviparity would have been facilitated, especially considering the vast number of times that such a transition occurred. Yet no pythonine snake is viviparous, possibly because of physiological constraints precluding oviduct egg retention as suggested by Shine (1984) . However, we found that extended egg retention and associated embryonic development is achievable in this group. Overall, if egg retention is a general trait in pythonine snakes, it would present a distinct life history combination (extended oviductal embryo development followed by egg attendance) rather than a simple intermediate situation on the oviparity-viviparity continuum.
